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ANNUAL REPORT
OF THE DIRECTOR OF THE
SOUTH DAKOTA
AGRICULTURAL EXPERIMENT
STATION
FOR FISCAL YEAR ENDING JUNE 30th, 1913
BROOKINGS, SOUTH DAKOTA
|{i:i»()ia OF THE DIUECTOR
Brookiiigs, S. Dak.,
Aug. 15, 1913.
Robert L. Slagle, President
College.
Dear Sir:
I have the honor to make the following i rt of the
South Dakota Agricultural Experiment Station f the fiscal
year ending June 30th, 1913:
PERSOWEL
At the beginning of the year Dr. 0. W. Olive, head of
the Rotanical Department, resigned to accept a position with
the Botanical Giirdens at Brooklyn, N. Y. It was thought best
not to have his successor connected with the Station.
At the close of the year the head of the Veterinary De-
j)artment, Dr. E. L. Moore, died.
oiu;\\i/Ano\
For convenience, tln^ Station is divided into seven dit-
ferent de])artments. The head of each department is also
j)rofessor of the su])jcct in the College.
The maintenance foi* the Siati(»n is dei'ived from what
is known as the Hatch and .\dams Acts of Ca)ngress, ami th(!
$30,000.00 is expendetl in accordama? to regulations made
by the Secretary of Agriculture, Washington, D. C.
The state appropriates annually for three different sub
stations or demonstration farms located at Highmore, Eureka
and Cottonwood. The results of the state stations are of
local interest, while the aim is to make the results of the
main Statioji of state-wide interest.
At the beginning of the fiscal year the Hatch and Adauis
Funds were a])])ortioned to the diff'erent departments as
follows:
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HATCH FUi\D
Agronoiiiy $ 1,600.00
Animal Husbandry 1,690.00
Botany 2,000.00
Chemistry 1,335.00
Dairy Husbandry 1,090.00
Executive 5,170.00
Horticulture 1,315.00
Veterinary 800.00
ADAAIS FU\D
Agronomy $ 3,400.00
Chemistry 1,700.00
Dairy Husbandry 3,810.00
Hotriculture 5,100.00
Veterinary 990.00
Grand Total
In addition to this sum, some of the departments have
an income from the sale of animals or articles which is
known as the Station local. This local is available for ex
pending again by the department creating it.
CO-OPEHATIO.N
Co-o])eration with the U. S. Department of Agricultnie
was carried on in the Agronomy and the Animal Husbandry
Departments.
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PUBLICATIONS
There were seven different bulletins printed during the
year, as follows:
Bulletin 139, Soil and Crop and Their Relation to State
Building; Bulletin 140, Selection and Preparation of Seed
Potatoes in the Season of 1912; Bulletin 141, Alfalfa from
Siberia and European Russia; Bulletin 142, Sugar Beet Cul
ture in South Dakota; Bulletin 148, Roughage for Fattening
Lambs; Bulletin 144, Preliminary Report on Milking Ma
chines; Bulletin 145, A Report of Progress in Soil Fertility
Investigations.
These seven bulletins totaled 264 pages. There were
80,000 copies of each printed at a cost of $10.60 a page. The
State Legislature appropriated $1,000.00 for printing, and the
remainder was paid from the Hatch Fund.
In addition to the bulletins, the regular annual report
of the Director of the Experiment Station was published in
an edition of 1,000 copies, which was sent to the newspapers
of the state, officials. Directors of Stations in other states
and to each publication on our exchange list. This report
included a detailed account of the experiments in each di
vision of the Experiment Station.
There were 4,892 requests received for bulletins and
142,720 bulletins mailed during the year. The editions of
nearlv all bulletins numbered under 100 are exhausted.
SYNOPSIS OF CONTENTS OF BULLETINS
Bulletin No. 189, Soil and Crop and Their Relation to
State Building, by A. N. Hume, Agronomist, includes the re
sults of a careful study by the author of the necessity of
putting back some of the fertility taken by the crops, and
calling attention of the public to proceeding in a business
like manner by first making a state-wide study of the soil
and crop conditions. South Dakota soil will not last for-
agricultural experiment station
Bulletin No. 140, Selection and Preparation of Seed Po
tatoes in the Season of 1912, by A. N. Hume and Manley
Ghamplin, includes practical information in growing this
popular tuber crop. Large tubers cut in the same number of
pieces before planting as smaller tubers gave a twenty-
eight per cent increase in the yield of potatoes. This bul
letin has been sent to residents of nearly every state in
the Union. The potato grower should give more attention
to the proper kind of seed.
Bulletin No. 141, Co-operative Tests of Alfalfa from
Siberia and European Russia, by N. E. Hansen, contains 128
pages. It includes the results of co-operative tests of these
new varieties of alfalfa by residents of South Dakota and
some adjoining states, and considers in detail the different
methods of growing the plant. By request, this bulletin
has been sent to different parts of the United States, espe
cially to residents in sections similar to those in South Da
kota.
Bulletin No. 142, Sugar Beet Culture in South Dakota,
by James H. Shepard, includes the results to date iu jji'oduc-
ing a high sugar yielding beet and sets forth the advantages
to a locality in growing sugar beets. No ordinary crop grown
yields as much tonnage to the acre as the beet, neither is
there any ordinary crop that will bring as much money to
the acre as the sugar beet. The conditions for the growing
of the beet for sugar and the growing of the beet for the
production of seed are highly favorable in this state, and
under the proper management should insure success.
Much interest is taken in the probable location of a
sugar beet factory in South Dakota in the near future.
The results of this bulletin and other bulletins by J. H. Shep
ard on this subject have attracted the attention of promoters
of factories in this and adjoining states. However, the pres
ent agitation of free sugar has put a quietus on what we
supposed would be a reality by this time. Our intention
is to proceed as before, and preserve these choice varieties
of beets with the hope that two large and very profitable
industries will be established in this state—the making
of beet sugar and the growing of choice sugar beet seed.
T '< IJ . ) • f
ANNUAL REPORT OF THE DIRECTOR
Bulletin No. 143, Roughage foe Fattening Lainl)s, by
James W, Wilson, calls attention to the fact that corn sil
age as a sole ration for lambs is not the best of feeds. Dur
ing the sixty-seven day feeding period there was a loss of
nine jjonnds, instead of a gain as was found witti tots re
ceiving other rations.
Wtiite sweet ctover vyas found to be an excettent rough
age, wtien fed with a grain ration, for fattening tambs. The
gains made rantv next and ctose to gains made by tambs fed
atfatfa hay as a roughage. The new Siberian atfatfa re-
centty introduced by N. E. Hansen, of this Station, white
an agricntturat exptorer for the United States Department
of Agricntture, ])r()ve(t second oidy in vatue to ttie t)tne ^o\^•-
ered atfatfa grown under ditTerent conditions at tliis Sta
tion. It was a patatabte and highty nutritions feed for
lambs. On account of its adaptability to the semi-arid sec
tion of the northwest it is a very valuahle addition to our list
of proteinaceous forage plants.
Bulletin No. 144, A Preliminary Report on the Milking
Machine, by Christian Larsen, contains valuable jiractical
information on the use of the milking machine. The re
sults show that this machine can be operated on a farm
successfully where there is a sutTicient number of cows to
warrant its installation; that it does not "dry up" the cows;
that it is not dilTicult to get the cow;s accustomed to the
use of the machine; that the per cent of butter fat in the
milk is not materially changed during the lactation period
by its use; that machine drawn milk contained less sedi
ment, but a larger number of bacteria than milk drawn by
hand; that harn air drawn in by the machine was the source
of contamination, and this contamination could be prevented
to an extent by the use of cotton filters and that the germ
content of the machine-milked milk can be reduced also by
soaking the rubber attachments of the machine in antiseptic
solutions.
The milking machine is used in some sections, and is
found to be a labor saver. With the rapid increase in dairy
ing in South Dakota, we consider this a very valuable addi
tion to the literature on this subject.
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Bulletin No. 145, A lleport of Pi'ogress in Soli Fertility
Investigations, by J. G. Hutton, includes the results of sev
eral experiments in dilTerent sections of the state in adding
commercial fertilizers for cro]) production.
In the older settled sections of the United States the
need of adding fertilizers is w'ell known. However, in some
sections, the value is unknown, and laws have been passed
in many states regulating the sale of fertilizers, so inter
ested are the laW makers in the future welfare of the
state.
Results reported in this bulletin show that South Dako
ta soils need certain elements of fertility; that by adding
other elements decreased yields were secured: that by add
ing phosphorus the yield of wheat was increased 38.7 per
cent, barley 40.5 per cent, oats 13 per cent and corn 25.8
per cent. These are the results of five years' work at the
Brookings Station.
An application of phosphorus increased the value of
the crops, as an average for five years, 31.1 per cent. The
value of this increase was greater than that secured through
the application of any other element of plant food or any
combination of elements of plant food.
These facts emphasize the importance of South Dakota
providing for a soil survey, as suggested by A. N. Hume in
popular Bulletin 139 of this Station. Commercial fertilizers
will lie used in South Dakota in the future, hut as no one
knows the content of our soils there is danger of our good
people purchasing the wrong elements. Every farmer, he-
fore adding commercial fertilizer, should make a thorough
study of this Bulletin 145.
AMERICAN PUBLICATIONS
The following is a list of daily, weekly and monthly
puhlicat'ons received in exchange for the Station hulletins.
It will he noted these publications are from all parts of the
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world, and they are used to great advantage by students in
the agricultural courses:
American Breeder, Kansas City, Mo.
American Fertilizer, Philadelphia, Pa.
American Hay, Flour and Feed, New York, N. Y.
American Hereford Journal, Kansas City, Mo.
American Miller, Chicago, 111.
American Poultry Advocate, Syracuse, N. Y.
American Poultryman, Lincoln, Neb.
American Sugar Industry, Chicago, III.
American Swineherd, Chicago, 111.
Better Fruit, Hood River, Ore.
Carlson's Breeders' Review, Norfolk, Neb.
Carlson's Rural Review, Norfolk, Neb.
Chicago Daily Farmers' and Drovers' Journal, Union
Stock Yards, Chicago, 111.
Cincinnati Weekly Inquirer, Cincinnati, Ohio.
Clay, Robinson & Company's Live Stock Report, Chi
cago, 111.
Gold, Calcium, N. Y.
College Farmer, Columbia, Mo.
Corn, Waterloo, la.
Country Gentleman, Philadelphia, Pa.
Commercial Fertilizer, Atlanta, Ga.
Connecticut Farmer, New Haven, Conn.
Goleman's Rural World, St. Louis, Mo.
Cotton Seed, Atlanta, Ga.
Crop Reporter, Department of Agriculture, Washington,
D. C.
Daily Drovers' Journal, Stockman, South Omaha, Neb.
Dairy Record, St, Paul, Minn.
Dakota Farmer, Aberdeen, S. Dak.
Denni Hlasatel, Chicago, 111.
Deutsch-Americanische Farmer, Lincoln, Neb.
Elgin Dairy Report, Elgin, 111.
Farm Journal, Philadelphia, Pa.
Farm and Real Estate Journal, Traer, la.
Farmer and Breeder, Sioux City, la.
Farmers' Digest, Columbia, Pa.
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Farm and Fireside, Springfield, Ohio.
Farm Life and xVgricuItural Epitomist, Chicago, III.
Farm Press, Chicago, 111.
Farm Progress, St. Louis, Mo.
Farm, Stock and Home, Minneapolis, Minn.
Farmer, The, St. Paul, Minn.
Farmer's Wife, St. Paul, Minn.
Farmers' Guide, Huntington, Ind.
Farm World, Augusta, Me.
Field and Farm, Denver, Colo.
Flour and Feed, Milwaukee, Wis.
Fruit Grower and Farmer, St. Joseph, Mo.
Furrow, The, Minneapolis, Minn.
Garden Magazine, Garden City, N. Y.
Guernsey Breeder's Journel, Peterboro, N. H.
Hampshire Advocate and Live Stock and Poultry Record,
Peoria, 111.
Hartford Herald, Hartford, S. Dak.
Hoard's Dairyman, Fort Atldnson, Wis.
Holstein-Friesian World, Ithaca, N. Y.
Hospodarsky Listy, Chicago, 111.
Hospodar, Omaha, Neb.
Indian School Journal, Ghilocco, Okla.
Jersey Bulletin and Dairy World, Indianapolis, Ind.
Jewish Farmer, New York, N. Y.
Kimball's Dairy Farmer, Waterloo, la.
Kansas Farmer, Topeka, Kas.
Lebanon Independent, Lebanon, S. Dak.
Lincoln Freie Presse, Lincoln, Neb.
Little Farms Magazine, Los Angeles, Cal-
Long Island Agronomist, Medford, L. I.
National Farmer, St. Louis, Mo.
National Farmer, Winona, Minn.
National Stockman and Farmer, Chicago, 111.
National Wool Grower, Salt Lake City, Utah.
Northwestern Agriculturist, Minneapolis, Minn.
Northwest Farmstead, Minneapolis, Minn.
Nut Grower, Waycross, Ga.
Oklahoma Farm Journal, Oklahoma City, Okla.
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Omaha Daily Bee, Omaha, Neb.
Pacific Dairy Review, San Francisco, Gal.
Poultry Topics, Lincoln, Neh.
Practical Dairyman, Syracuse, N. Y.
Progressive Farmer and Home Builder, Phoenix, Ariz.
Progressive Farmer and Southern Farm Gazette, Ra
leigh, N. G.
Progressive Poultry Journal, Mitchell, S. Dak.
Pure Products, New York, N. Y.
Reliable Poultry Journal, Quincy, 111.
Republic, St. Louis, Mo.
Rural Home, New York, N. Y.
Rural New Yorker, New York, N. Y.
South Dakota Farmer, Sioux Falls, S. Dak.
Southwest Trail, Ghicago, 111.
Spokesman Review, Spokane, Wash.
Successful Farming, Des Moines, la.
Successful Poultry Journal, Ghicago, 111.
Svenska Amerikanaren, Ghicago, 111.
Ugebladet, Minneapolis, Minn.
Utah Farmer, Salt Lake Gity, Utah.
Valley Farmer, San Benito, Tex.
Wallace's Farmer, Des Moines, la.
Waste Trade Journal, New York, N. Y.
Wisconsin Farmer, Madison, Wis.
Weekly Market Grower's Journal, Louisville, Ky.
FOREIGN PERIODICALS
Agricultural Gazette of New South Wales, Sydney, Aus
tralia.
Agricultural Journal of the Union of South Africa,
Pretoria, South Africa.
Farmers' Advocate, Winnipeg, Ganada.
Farm and Ranch Review, Galgary, Ganada.
Farmers' Magazine, Toronto, Ganada.
Hawaiian Forester and Agriculturist, Honolulu, H. I.
Journal of the Board of Agriculture, London, Eng.
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Journal of the Department of Agriculture of South Aus
tralia, Adelaide, Australia.
Journal of the Department of Agriculture of Victoria,
Melbourne, Australia.
New Zealand Dairyman, Wellington, N. Z.
Philippine Agricultural Review, Manila, P. I.
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ANIMAL HUSBANDRY DEPAUTMENT
Experiments in feeding live stock were conducted, as
followis :
(1) To ascertain the value of ditTerent rations for the
growing pig.
(2) To determine the comparative value of sweet clo
ver, pea hay and corn fodder, compared to prairie hay, when
fed with the same kind of a grain ration to lambs.
(3) To determine the feeding value of the Siberian
yellow flowered alfalfa when fed to lambs.
(4) To determine the value of corn silage as a sole
ration for lambs.
(5) To determine the value of the Siberian alfalfa
for grazing cattle and sheep, and also its value as a soiling
crop for swine.
(6) To determine the value of adding oil meal, cotton
seed meal and distillery spirits to the ration of corn silage
for steers.
(7) To determine the value of adding oats to the
ration of corn silage for steers.
A bulletin on "Roughage for Fattening Lambs" was
printed during the spring of 1913.
BLACKLEG VAC(ANE DISTBIBLTION
The head of this department was appointed a collabor
ator for the distribution of vaccine.
There were 21,660 doses sent out this year, as compared
to 15,555 doses sent out last year, indicating that this ser
vice is appreciated by the stockmen of the state.
lIOItTICELTUBAL DEPABTMENT
In the absence of Prof. N. E. Hansen, Horticulturist,
who is now in Siberia at the request of the State Legisla-
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ture, I make the following report of the operations for the
year.
During the past year with the project of "Originating
New Fruits and Improving the Native Fruits of the North
west," the work has been with apples, pears, plums, peaches
and strawberries. Many of the crosses have not come into
bearing, but there are some very promising combinations.
The Waneta plum is a large variety, weighing two ounc
es, measuring two inches in diameter, good red color, skin
free from acerbity and has a delicious flavor. The female
parent is the Apple plum, a large Japanese variety orig
inated by Luther Burbank of California; the male parent is
Terry (Primus Americana), the largest native plum, origin
ated by the late H. A. Terry of Iowa. This is the latest cre
ation in plums at this Station.
With apples, an effort is being made to secure a hardy
apple by using the blood of the native wild crab.
With peaches, we have quite a few crosses in the field,
apparently hardy, but to date have not come into bearing.
With pears, the improved varieties have been worked
on the hardy pear to increase size and quality.
This work is well under way, and it is the intention to
continue along these lines next year.
In addition, much work has been done in crossing vari
eties of alfalfa and testing them out in the semi-arid sec
tion of South Dakota (See Bulletin 141 of this Station.)
Considerable work has been done on improving orna
mentals for this state. These results will be reported in a
bulletin some time next year.
I enclose herein and make a part of this report, reports
from the various departments that give a more detailed
statement of work in each department.
Respectfully submitted,
JAMES W. WILSON,
Director and Animal Husbandman.
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RKPOin OF THE SECHETAUY
James W. Wilson,
State College.
Dear Sir:
I submit herewith, schedules showing receipts and dis
bursements for the Experiment Station and Sub-Stations for
the fiscal year ended June 30th, 1918.
Yours truly,
R A. LARSON,
Secretary.
EXPENDITURES BY DEPAUT^IENTS
Home Station, 1912-1918.
AsTonomv I? 1649.94 $ 3359 .27 $ 428.08 $ 5437.29
Botanv 299.15 299.15
Chemistry 1604.02 1563.82 3167.84
Executive 2839.16 2839.16
Horticulture 1576.93 5624.17 119.89 6320.99
Printing 2112.11 2112.11
Animal Husbandry 2331.72 ' 1708.72 4040.44
Dairy Husbandry 1716.99 3587.26 looc'io
"Veterinary 869.98 865.48 99.67 1835.13
Total |$15000.00|$15000.00|$2378.16|$32378 .16
ALFALFA DISTRIBUTION
Receipts, 1912-1913
state Appropriation $1000.00
Disbursements, 1912-1918
Labor ?
Tools 17 09
Freight and Express Lno
Seeds, etc. pro so
Traveling Expenses 07 oo
Postage and Stationery
Total $1000.00
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AGKONOMY DEP VRTAIENT
Director James W. Wilson,
College.
Dear Sir;
I have yours of recent date requesting a report upon
Experiment Station work conducted during the closing fiscal
year under the Hatch and Adams Funds respectively. Here
in is summarized briefly the nature of the work undertaken
during the year with progress achieved under the several
projects.
AGH0\0\IY ORGAMZATION
During the fiscal year just closing, the personnel of the
Agronomy Department has not greatly changed. Mr. G.
M. W^oodworth, who was with us until the close of last year,
resigned. Mr. 1. S. Oakland, a graduate of this College, was
added to the Department. Also Mr. S. L. Sloan and Mr. H.
M. Sanderson have been student assistants.
The work of the entire Department is organized as
satisfactorily as may be, each member carrying some share
of unavoidable detail work, hut each one having a specialty.
No effort is made to "feature" individuals. The Department
does the work. The work stands.
The Department is as follows:
A. N. Hume, Crop Improvement; J. G. Hutton, Soils; Man-
ley Champlin, Crops; 1. S. Oakland, Crops; S. L. Sloan, Soils;
H. M. Sanderson, Crops; Howard Loomis, Analyst; S. Car
ver, Detailed by United States Department of Agriculture
(Forage Crops); J. D. Morrison, Detailed by United States
Department of Agriculture (Cereal Investigations).
NATURE OF PROJECTS
Hatch.
Under the Hatch Fund are now being conducted:
(1) Plot experiments arranged in such a way as to sim-
AGRICULTURAL EXPERIMENT STATION
plify and make comparison of grain systems and live stock
systems of farming. The fundamental difference in these
two series of plots is that in the grain system all crop resi
dues are returned to the land as such, and in the live stock
series the equivalent of the crop residues is returned to the
land in the form of stable manure.
(2) Corn breeding. This work includes breeding for
higher yield, for chemical qualities, as protein and oil, and
for high and low ears.
(3) Some miscellaneous experiments such as testing
of varieties and strains, and some rotation experiments in
cluding alfalfa, are also included in the Hatch projects.
Adams
Under the Adams project is included:
(1) A study of the effect of several rotations including
the use of certain plant foods, not only upon crop yields, but
also upon the permanent fertility of the soil.
(2) A further study being conducted under the Adams
project has for its object the determination of correlations
between certain physical characters of plants, both corn and
small grain, and their capacity for yield.
The following statements concerning progress made
will, therefore, apply to one or another of the above pro
jects.
At present we have record of four cropping seasons
from the plots on the West Farm, comparing a grain system
of farming with a live stock system. The seasons included
are 1909 and 1912 inclusive. Samples of the original soil of
these plots are taken and analytic work is proceeding.
At the beginning of the season of 1912, the plots of the
two systems were treated with plant food according to the
plan of the project. Apparently no plant food had been pre
viously applied. The crop yields for the season of 1912
indicate some effects of plant food.
The most definite progress which has been made in rela
tion to soil fertility includes results from plots on the East
Farm, Brookings. These plots include two rotations, namely
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on plots 140-149, corn, oats, wheat, barley and clover, and
on plots 150-159, corn, wheat, barley, oats and clover.
These plots have been sampled and analyses of the orig
inal plant food content have been made in part. Inasmuch
as the limiting elements appear to be nitrogen and phos
phorus, the content of these elements is of special interest.
The following analyses indicate the amounts of the ele
ments in question in the soil of these plots. It will be noted
that the phosphorus is reported upon an acid soluble basis.
These analyses are now being checked by analyses u})ori the
basis of total phosphorus.
TABLE NO. 1.
Nitroqen and Phosphorus Content of Plots in Complete Fei*-
tility Test, East Farm, Brookliujs
Air Dry Basis
. 0-7 0,
7-12 0,
14-4010,
. 0-7 10,
7-12 0,
14-40 0,
. 0-7 0,
7-12 0,
14-40 0,
. 0-7 0,
7-10 0.
12-40 0,
. 0-7 |0,
7-1210.
|14-40l0.
, 0-7 fO.
7-1210.
14-40 0.
. 0-7 0.
7-12 0.
14-40|0.
I 0-7 10.
I 7-1210.
14-4010.
I 0-7 |0.
I 7-1210.
14-40|0.
0-7 10.
7-1210.
14-40 0.
273
215
0405
.3395 0
266 0
053 0
304 0
2185 0,
046 0,
255 0,
236 0,
0515 0,
306 10,
1855 10.
0595 10.
2725 |0.
2055 10.
0565 0.
367 |0.
232 10.
045 10.
3025 10.
2286510.
057 10.
337 |0.
1945 10.
0400010.
3185 [0.
2125 10.
0405 0.
.066237
.048125
.04781
.060937
.052187
.049375 I
.064037
.058125 I
.05156 1
.063125 I
053125
.05125
.05312511
.04937
.054689
.06185
.05245
05100 I
,05549 II
.04955511
.04837 l|
,06202 f
.0451 [I
04184 II
,0611 I
0506
.04213
Air Dry Basis
0-7 0,
7-12 0,
14-40 0,
0-7 0,
7-12 0,
14-40 0,
0-7 0,
7-12 0,
14-40 0.
0-7 0,
7-12 0.
14-40 0.
0-7 0.
7-12 0.
14-40 0.
0-7 0.
7-12 0.
14-40 0.
0-7 0.
7-12 0.
14-40 0.
0-7 0.
7-12 0.
14-40 0.
0-7 |0.
7-12 0.
14-40 0.
0-7 0.
7-12 0.
14-40 0.
,3045 0,
212 0,
0506 0,
3235 0,
259 0,
0435 0,
333 0,
255 O',
0565 0.
3345 0.
266 0.
0435 0.
325 0.
232 0.
0425 0.
3155 0.
224 0.
035510.
2965|0.
213 0.
0465 0.
363 0.
2105 0.
0525 0.
3245 0.
2475 0.
0420 0.
341 0.
241 0.
0275 0.
.05935
.054009
.049854
.06125
.053437
.04906
.06125
.03187
.04969
.05844
.04937
.043437
.0500
.04625
.04594
0550
.04718
04906
.05412
.045876
05247
.0565
.0470
.0475
,0555
,0480
,0500
,05907
,04682
.04878
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Analyses of these plots for other elements are in pro
gress.
At the present time we have crop yields of five years
from these fertility plots. The results show very definite
progress, and they are, therefore, at the present time being
included in Bulletin 145, which is now being jirintod. The
following tables, abstracted from this Bulletin, prepared by
Professor J. G. Button, summarize for each of the several
crops the effect of different plant food applications;
TABLE i\0. 2.
Bosiilts in Complete Fertility Test at Brookings as Shown
in tiie Yield of WHEAT per Acre for Three Years.
(Abstracted from B. 145)
Treatment
None
Nitrogen
Phosphorous
Potassium
Nitrogen & Phosphorus . . .
Nitrogen & Potassium . . .
Phosphorus & Potassium .
Nitrogen, Phosphorus and
Potassium
D. means decrease.
fc. cj
_• o £ 5
12.5 129335.
14.1 |3150|6.
15.1 |2380|5.
113.5 |2460|5.
|16.33|3070 5.
16.0013190 6.
15.5012820 5.
116.00(2990(4.
83 787 12
50 910 19
20(740 23
801700 15
20(740 21
00 790 20
00 600 22
Average
3 years
Average
increase
.9 1200 10
.1199013
.0 2170 14
.01310 11
.8 2150(14
.1 1990(14
.5 2120 14
.40 1633
.23 2017 2.83 384
.43 1763 4.03 130
.43 1490 1.03 143D
.44 1987 4.04 354
.03 1990 .37 357
.33 1847 3.93 214
1.50 2033 5.10 400
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TABLE NO. 3.
Results ill the Complete FertilityTestat Brookiiigs, as Sliovvn
in the Yield of BARLEY per Aere for Three Yeai-s
(Abstracted from B. 145)
Treatment
None 31.30 1740 23,
Nitrogen 47.20 3130124
Phosphorus 46.50 3110 29
Potassium 30.60 1780 22.
Nitrogen & Phosphorus 43.30 2770 26.
Nitrogen & Potassium ..32.20 2690 26
Phosphorus & Potassium 40. 60 2350 31
Nitrogen, Phosphorous & |
Potassium 143.30 3420132.
73,2493137.
20 2540 48
80 2620 52
50,2520 37,
70 2670 55,
00 2750 41.
50 2690 29.
Average Average
3 years increase
27 1580 30
90 2450 40
00 1980 43
90 1760 31
80 2260 41
60 1850 33
30 2060 40
.77 1938
. 10 2707 9.33 769
. 10 2570 12.33 632
.33 2020 0.56 82
.93 2567 11.16 629
.27 2763 2.50 825
.47 2367 9.70 429
.50|2620|42.63|2900|ll. 861962
TABLE NO. 4
Results of the Complete Fertility Test at Brookings as Shown
in the Yield of OATS per Aere for Two Years
(Abstracted from B. 145)
J Average— 1909 1911 Average | increase
Treatment
Noye 30.2312517 2.66 982 16.44 1750Nitrogen [30 .60|2870)2 .80 910 16.70 1891 0.26 146
Phosphorus 35.00 2730 2.20 93018.60 18302.16 80
• • • I, 31.20 2650 2.40 825 16.80 1738 0.38 12DNitrogen & Phosphorus 30. 60 2770 1.40 110516. 00 19380.44D 188
NUrogen & Potessium 31.20 2600 2.00 1085 16.60 1848 0.16 98
Phosphorus & Potassium |34.40|2850|1.70|1045|18I05 1948 1. 61 198
Nitrogen, Phosphorus & Potassium|31.60|2690|1. 60| 900|16.60 1795 0.16 45
D means decrease.
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TABLE NO 5.
Results in the Complete Fertility Test at Brookings as Shown
in the Yield of CORN per Acre for One Year
(Abstracted from B. 145)
w
3 £ 3
^ 05"O
Treatment w rt
None 46.53 no record
Nitrogen 54.70 no record 8.17
Phosphorus 58.55 no record 12.02
Potassium 44.90 no record 1.63D
Nitrogen and Phosphorus 56.55 no record 10.02
Nitrogen and Potassium 51.15 no record 4.62
Phosphorus and Potassium 55.45 no record 8.92
Nitrogen, Phosphorus and Potassium 57.25 no record 10.72
D means decrease.
The data of the foregoing tables may be summarized:
(1) Nitrogen produced an increase in the yield of ail
crops.
(2) Phosphorus produced |a greater increase in all
crops.
(3) Potassium produced a very small increase in the
yield of small grains, and an actual decrease in the yield
of corn.
(4) In all cases, except wheat, phosphorus alone pro
duced greater increases than any other treatment.
These facts, in connection with the soil analysis, show
almost beyond question that phosphorus is the limiting
element in the soil under consideration. The soil is a
brown sandy loam to.a depth of about fourteen inches, un
derlain by a subsoil of clayey silt. The chemical analyses
of soil from all the plots have not been completed, but the
average nitrogen content of the surface 6 2-8 inches over
an acre weighing about two million pounds, is 6,825 pounds.
The acid soluble phosphorus in the same amount of soil av
erages 1,151 pounds. Analyses for potassium as far as com
pleted, show that the soil contains 28,720 pounds of potas
sium per two million pounds of surface soil.
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The results of five years work at Brookings show:
(1) Phosphorus increased the yield of wheat 38.7%, of
barley 40.5%, of oats 13%, of corn 25.8%.
CORRELATION CORN BREEDING
High and Low Ear
One of the parts of the Corn Breeding Work, has for its
purpose to discover the relation between height of ear
grown upon stalks of corn and characteristics of the progeny
of the ear. This part of the work is beginning to show
some definite results.
Selections of seed corn for starting this experiment in
correlation were begun in 1911 by Mr. Burlison, who was
then Assistant in Crops. The selections have been continued
by the present Agronomy Department since that time, and
the studies have been restricted largely to tbe problem sug
gested above, namely, that of discovering correlation be
tween height of ear an d yield of progeny.
The ears of corn selected at the beginning of the ex
periment in the fall of 1910 were taken from the stock of
Minnesota 13 corn, commonly grown on the Station Farm.
These ears were planted in the spring of 1911 on the West
Farm of Brookiugs Station. In the following Table No. 1 may
be found the register numbers given to the selected ears
at the time of planting. Also the height of the respective
ears and their several yields in bushels per acre. In com
puting the yields of 1912, seventy pounds of ear corn M^ere
used for one bushel. The computation was made on the
basis of air-dry corn, samples of the corn having been taken
at husking time and stored in crates. These sami)les were
weighed statedly until their weight became constant. Their
per cent of loss in drying was then computed and the factor
used in computing the pounds of air-dry corn per row and
bushels per acre of yield.
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TABLE I.
Height of Ears, in Inches, fi oin Ground, and Yield of Corn,
in Bushels, per Acre from Said Ears, Planted in Field Rows
1911
High Ear Plot
Register No.
of ear
101
102
103
104
105
106
107
108
109
110
111
112
113
114
Average
<u u
Low Ear Plot
Register No.
of ear
Height
of earon
stal! Yield
from ear
when planted
In
field
row
22.9
55.8
26.7
45.4
20.5
48.6
23.1
60.2
23.7
57.8
22.3
47.0
18.9
34.2
26.7
40.0
23.3
38.6
21.0
31.4
21.1
28.0
23.3
21.4
21.3
27.4
17.6
22.2
22.3
39.8
Table II is made up for the year 1912 after the same
manner as Table' I for 1911.
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TABLE II.
Heifjlit of Ears, in Inches, from Groiiiul, and Yield of Corn,
in Bushels, per Acre iroin Said Ears, Planted in Field Bows.
High Ear Plot
Register No.
of ear
201 ...
202 ...
203 ...
204 ...
205 ...
206 ...
207 ...
208 ...
209 ...
210 ...
211 ...
212 ...
213 ...
214 ...
215 ...
Average
O C« K.
1-1 (- "O O
C
® ci-I" eS " ®
Low Ear Plot
Register No.
of ear
«
®_
«w r; 'O O
fO
T ^ 'O
It may be noted from Tables I and II tbat averages are
given in tbe last line at the bottom of each table. For pur
poses of comparison these averages are rearranged to make
Table III, as follows:
TABLE III.
Average Height of Ears and Bushels per Acre from High-ear
Corn and Low-ear Corn, in 1911 and 1912.
A Aver. dif-Aver. dif- ferenr-A ir.
Aver. hght. Aver. hght. ference in v i e^ d npr
of earsof ears height be-Aver, yield Aver, vieldarre hA.planted inplanted intween high|per acre per a cr e tween high
1 high from low and low earleaned plotsjeared plotsj
1911
I 48.6 bu. I 39.8~bir I
1912 "
I 51.2"hil I 43.7 bu. T
26.5 in.
37.3 in. 21.7 in.
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From Table III, it may be observed that the results of the
experiment in 1911 and 1912 are consistent with each other.
The mother ears for the high-ear plot in 1911 grew as an
average 4.2 inches higher from the ground than the mother
ears of the low ear plot. When planted in 1911, these high
ears yielded 8.8 bushels more per acre than the low ears.
That wliich does not appear in the table, however, regarding
these yields, is the fact that the high-ear corn in Dil matur
ed some days later as an average than the low-ear corn.
Moreover, from Table 111, one may find that in 1912,
which was the second year of selection, the average height
of ears in the high-ear plot was 37.3 inches; the average
height in the low-ear plot only 15.6 inches. Thus the differ
ence in average height of ears betvveen the two plots was
21.7 Indies. The high-ear plot in 1912 yielded 7.5 bushels
per acre more corn than tlie low-ear plot. Again that which
does not appear in the table is the fact that the corn of the
low-ear plot had reached maturity September 12, while that
of the high-ear plot was barely mature on September 28, six
teen days later.
Obviously one may not generalize freely from limited
results. The experience here cited, however, for the condi
tions of the present exiieriment would indicate:
(1) There is some positive correlation between height
of ear on the stallv and yield per acre. The higher growing
ears indicate the higher yielding strains of corn.
(2) It should be emphasized in this connection that al
though the higher growing ears have yielded more per acre
than the lower growing ones, they have also matured later.
Apparently it \vould be poss'ble for a corn breeder to
select earlier maturing strains of corn by picking seed ears
which grow near the ground. Practically, however, in the
present instance, the low growing early maturing habit is
correlated negatively with high yielding capacity. So far
as this experiment is concerned, one might, therefore, say
llic oarlincss of maturity may be increased in corn by pick-
inij lower jp'owiinj seed ears, but great care must be taken
at the same time not to reduce the yielding power of the
breeding plot.
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Corn Breeding by Selection of Strains, for high and low
oil respectively, and also for high and for low protein, re
spectively, have been in progress since 1910.
It has been and is necessary to make the selections work
in large part mechanically, using chemical analyses mainly
to check the accuracy of these mechanical selections. This
is due to the fact that our laboratory cannot accomplish an
unlimited amount of chemical determinations.
In 1909, selections of seed corn for low protein were
apparently lost. Therefore, seed used for planting the high
protein corn for 1910, and for planting the low [)rotein corn
of the same year, appears from the records to have been
the same. In other words, seed for planting the 1911 low-
protein plot was selected from the high protein plot of 1910.
The following table shows composite analyses of high
and low protein seed planted for the years indicated.
C()m[)osite Pcrccnts of Protein In Seed Planted in Hi(jh and
Lou Protein Plots, With Itespeetive Ditferenees
Per cent Protein Per cent protein
in seed planted in seed planted
in high protein in low protein
plot plots
13.14 ^ 13.14
13.09 11.11
13.91 I 11.07
13.48 11.98
Difference
It is apparent that two strains of the same variety of
corn are being secured, largely by mechanical selection, one
having a constantly higher percentage of protein than the
other. The ditTerence in protein is not constant.
It is the ultimate aim to determine whether or not more
protein per acre can actually he produced from a so-called
"high-protein" strain than from a low protein strain. If
such he the case, the experiment will not only he one of
theoretical interest, hut one of practical importance to farm
ers.
A strain of corn, yielding tlie liighest luimher of pounds
per acre is the most important from the standpoint of the
raiser and seller of corn as grain. A strain of corn produc-
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iiK| the lii(|hest amount ol' protein per aere may he the most
important from tlie stamlfioint of the raiser of corn for feed
on his own farm. An inereasinjj proportion of the latter are
in South Uakota.
Selections for High and Low Oil are likewise in progress.
Percpnts for two years are as follows:
Composite Pereents of Oil in Seed Planted in Hi(jh and Low
Oil Plots, with Kespeetive Ditferenees
Per cent oil in j'Per cent oil in
corn planted in [corn planted in
high oil plots. 1 low oil plots.
3.474 3.147
6.103 5.06
Difference
Another part of the project conducted under the Adams
fund contemplates correlation studies between physical and
physiological characteristics of small grain. Obviously a
single department cannot conduct researches with all pos
sible correlations that might occur with small grain plants.
Therefore, this Department, for the past year, has worked
especially with a correlation study between length of spike
in wheat and yield per acre of progeny.
During the season of 1912, in pursuance of this study,
1200 single plants were growji. From these, 260 plants
were selected, all with the same number of stools, long and
short, per plant. This selection was made in order to secure
plants as uniform as possible, except in the one respect of
length of spike.
Now, in the present season of 1913, we have planted
head rows from spikes of varying length, all having been
selected from the uniform jflaids of 1912.
These head rows of 1913 will be harvested, their yields
recorded, and correlations will be sought, between the length
of spikes used in planting and yield of head row harvested.
SMALL GHAIN BKELDING
The breeding of small grain for yield has also been con
tinued. The plan of conducting such work is as follows:
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(1) Promising spikes oi small grain are selected either
from the general field, or from head rows, or from breeding
plots. By promising spikes, is meant spikes from plants
combining the many desirable qualities that conduce to
high yield.
(2) These selected spikes are planted in five-foot head
rows, every fifth row being a "check," planted with bulk
seed.
(3) Only those head-rows are preserved for threshing
which yield a weight of grain and straw at least ten per cent
greater than that of the nearest check row.
(4) Grain from the highest yielding five foot rows is
planted in rod-rows. The rod-rows are harvested accord
ing to the same plan as the five-foot rows.
(5) Grain from the highest yielding rod-ro\ '̂';s is used
in planting 1-100 acre plots. These are considered variety
plots, although in some instances grain from these 1-100
acre variety test plots is transferred for further test into
larger 1-10 acre plots.
Our variety test is therefore mainly a test of pure
strains, and is in part the final efficiency test of grains pre
viously developed in the breeding rows. The final estimate
of the merit of any strain of grain is not only based upon
yielding power, but also upon chemical quality and other
points of excellence. The following table summarizes foun
dation breeding work, or variety testing of several varieties
and strains of wheat at Brookings. Variety and strain tests
of wheat, and of oats and barley are being prepared for
publication in Bulletin form by A. N. Hume and Manley
Ghamplin.
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Bulletins published by the Agronomy Department dur
ing the year are Numbers 139, 140 and 145, the latter being
now in press.
Summaries of these bulletins follow:
SI \niARY OF BULLETIN NO. 139
Soil and Crop and Their Relation to State Buildinji. B.\
A. N. Hume.
(1) It is estimated upon the basis of eommereial prices,
twenty-five million dollars worth of nitrogen was removed
from South Dakota soils in 1910. Most of it was never re
turned.
(2) Replace nitrogen by growing legumes, such as al
falfa, clover, field peas, or even sweet clover.
(8) That it is possible to reduce the nitrogen content
of South Dakota soils below the limit of profitable crop pro
duction is certain.
(4) To be brief, there is only one thing to do, namely.
South Dakota must at once jirovide for a State-Wide study
of her soil and crop conditions
(5) By helping to solve the problems of the soil, and
by generously and far sightedly according to its people
that which is their due, can we "build the State."
(6) A desire to call attention to the urgent need that
the state acquire definite knowledge concerning its own
soil and crop conditions, and at the same time place this
knowledge into intimate contact with farms and farm peo
ple—this desire has led to this puhlication.
SU.VIM VRY OF BULLETIN NO. liO
Selection and Prepai'alion of Seed Potatoes in the Season of
1912 By A. N. Hume and Manley Ghamplin.
(1) The potato crop is capable of furnishing enormous
amounts of food and energy, and is especially adapted to
growing under South Dakota conditions.
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(2) In eastern South Dakota the yield from 'darge"
seed tubers cut into four seed pieces each in one instance
was 28 per cent greater than the yield from "small" tubers
also cut into four seed pieces each. In another instance it
was 20 per cent greater.
(3) The reasons for these dilTerences will be discussed
in another bulletin.
(4) Such seed will not only yield more in bushels per
acre but also larger potatoes.
SI .^I \I AFIY OF Bl LLETIN 145
A Report of Projjress in Soil Fertility Investigations. By
J. G. Hutton.
(1) The average value of crops produced at Brookings
for five years was 31.1% greater where phosphorus was ap
plied than where no phosphorus was applied.
(2) If the fact that more than one-half of the phosphor
us applied yet remnins in the soil is taken into considera
tion, the application of ])hospliorus even in an exj)ensive
form seems to be commercially jirofitable.
(3) Phosphorus is, at present, the limiting element in
crop production at Brookings.
(4) It does not pay to buy nitrogen.
(5) Grow legumes to add nitrogen to the soil.
(6) It does not pay to buy potassium.
(7) The application of plant food cannot take the place
of rainfall.
(Note: If plant food can be applied to some soil types
at a profit to the farmer, and to other soil types at a loss, a
soil and crop survey to enable the state to ascertain the
facts will add millions to the state's wealth and point the
way to permanent and profitable agriculture.
(Signed) A. N. HUME,
Agronomist.
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CHE^ITSTRY DEPARTMENT
Hatch Project
James W. Wilson,
Director.
Dear Sir:
The work of breeding and ameliorating sugar beets suit
able for profitable crop production for this state has been
continued during the past fiscal year. We have definitely
settled the question of seed production in the affirmative.
Seed can be grown of the highest quality.
A distinct advancement has been made in increasing the
sugar content. Some remarkable yields of sugar have been
obtained, in fact it is asserted by competent authority, that a
world's record has been made. The details of the work done
in (his State, up to date, appear in Bulletin No. 142 of this
Slafion.
Adams Project
We expect to continue the experiments with horses
in which they are fed an unbalanced ration. One horse has
succumbed to this treatment with pronounced cases of bone
deterioration allied to spavin, navicular disease, etc. We
intend to continue the work with the two horses remain
ing.
The funds required will be the same as last year. That
is we shall need $500 for incidentals.
The death of Dr. Moore should not affect the work as
the autopsy on the dead horse has been made, his bones are
cleaned and photographed. Doubtlessly the new Veterinar
ian will be competent to rightly interpret the results.
JAS. H. SHEPARD,
Chemist.
AGRICULTURAL EXPERIMENT STATION
DA1KY Dl]l»AUTMi:\T
Director James W. Wilson,
College.
Dear Sir:
The experimental work in this department during the
last year has been carried out w]ith the help of both the
Hatch and Adams funds. Several projects have been under
investigation, and the work on all of them has progressed
satisfactorily.
The only subject investigated under the Adams fund
was "The effect of alkali water on dairy products and dairy
bows." The effect of alkali water on dairy products was re
ported in Bulletin No. 132 last year. The remainder of the
subject, or the effect of alkali water on dairy cows, has been
completed during the past year The results and data are
now being compiled for publication. The same cows were
used in this part of the experiment as in the first part.
The strong alkali water was thus fed to these cows for about
2y2 years. It might be stated in this connection that the
alkali w'ater used in these experiments was the strongest
of any found w'est of the Missouri river, or in the semi-arid
portion of the stale. It contained about 7000 parts of miner
als per million parts of water. This water had a sharp arid
alkali taste. It was taken from a well about 30 feet in depth.
The water from this well was not used for stock previous to
the beginning of the experiments. The owner was afraid
that it would injure his stock. It was a common belief among
the stockowners of that section that such alkali water pro
duced what is known as the "alkali disease," common in cer
tain sections among cows and horses.
In this experiment it was demonstrated without doubt
that the alkali water does not produce this disease. The
cows in this experiment apparently kept as healthy as
though they had not received any alkali water. When the
experiment was completed the cows were slaughtered, and
a post-mortem examination was made by Dr. E. L. Moore,
station veterinarian.
The water and feed or total ingo to the cows' bodv were
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analyzed. The total outgo (urine ^ feces and milk) were al
so weighed and analyzed. The point of greatest interest in
this connection was the distribution of the excess of miner
als consumed by Ihe cow, and the manner of elimination from
the cow's body. The details of this shall not here he re-
l)orled, as Ihey are volnminons and shall soon be submitted
to you for publication.
Under the Hatch fund several piMjjects have been carried
on. First, the ])racticahilily of the milking machine having
collapsible leal cups has been coidinued. A preliminary re
port of same is now in your hands for publication. Besides
the general observations made, as to the etTect of the ma
chine on the cows and on amonid of milk and hutterfat, in
vestigations were made as to the bacterial content (d' the
machine milked vs. hand milked milk, and the bacterial con-
tenl of milk drawn by machine, when the milking machine
with all of its parts were cleaned by dilTerent methods.
This ex])ei'iment will be continued with a view of find
ing out w^hat effect the machine has on the length of lacta
tion period, lenglh of cows' teats, condition of ndder and
amount of milk and hutterfat. Several years' use of the
milking machine are necessary to determine these points.
If funds are available, it would be desirable to make com
parative tests of the different machines o])erated on the
vacuum principle.
The keeping of ice on the farm in a cheap way and the
])ercentage loss during storage, the writer desired to have
completed this year. To do this a small ice house was need
ed, and for this purpose no funds were available Ibis j)ast
year. The data already on hand in respect to storing ice in
a cliea]) way could be published.
The experiment on the coil cream ripening vat as com
bined pasteurizer and cream ripener, has been duplicated
again this year. If the results compare with last year's
work, the same may be ])ublished. Tin; wrif(u*, however,
feels that one addilional year's work on this subject is ad
visable before results are published.
All of the dairy herd feeding and milk records have
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been kept up. This year no station funds were used for
this purpose.
The study of tlie construetion of silos lias also pro
gressed salisfaclorily. In addition to the silos owned by
the college, several experimental pit or underground silos
have been built in various parts of the state. These loca
tions are in parts of the state representative of kind of sub
soil, rainfall, etc.
The writer feels that this department is in better shape
than ever to conduct experiments on the various phases of
the dairy industry, and if it is at all possible to increase the
Working funds for another year, corresponding results will
accrue.
Respectfully submitted,
(Signed) G. LARSEN.
VETERIWUY DEPART^fENT
James W. Wilson, Director,
College.
Dear Sir:
I herewith submit the following rejiort of the Hatch and
Adams projects conducted in the Veterinary Department
for the fiscal year ending June 30th, 1913.
A portion of the Adams Fund was used to investigate
the disease, Actinomycosis or Lumpy Jaw. This investiga
tion was conducted along the lines of former years, especial
attenlion heing given to the cultural features. Pus was col
lected from affected animals from which many cultures
were made on the various Ivinds of media and after the most
approved methods. Every sample of i)us was also fixed, im
bedded in jiaratTine and sections made and stained in order
to determine, if possible, the minute histological struc
ture of the granules so characteristic of Lumpy Jaw. The
attempts at isolating an organism which would eventually
prove to be the etiological factor were attended with failure,
and no positive information secured. The data obtained did
not throw much light ujion the cause of the disease nor any
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niuaiis of cuiiibatiiig it exce])t by surgical iiieaiis. Owing to
the scarcity of suitable material iu this part of the state, this
investigation was greatly impeded and handicapped the past
year.
The co-operative feeding experiment conducted with
the Chemistry Department was also an Adams jiroject. The
three horses used in this lest were fed exclusiv(dy on a diet
of oat straw, carefnl observatitms being made at stated inter
vals upon any ptiysiological changes wh'ch might occur. The
data of this ex])erimeut were carefully preserved and tabu
lated in order that proper conclusions could be drawn.
One of the Hatcii projects was an investigat'on
of the so-called immunity of the mule-footed hogs. It is
commonly supposed that this breed of hogs is resistant to
hog cholera, and it was onr object to verify this imi)ression.
A pregnant mule-footed sow was purchased which died
shortly after her pigs were farrowed. These young pigs
survived, but later became infected with some disease of
the nose and had to he killed. As a resvdt, this experiment
had to he ])ostj)onod until more favorable circumstances
can be secured.
An ex])eriment on the Hatch Fund was a field test of tlu^
value of the virulent blood vaccinalion of young ])igs from
immune sows. The co-o])eration of several farmers was se
cured, but the results obtained did not furnish enough evi
dence for positive proof upon this point. The continuation
of this work would be highly advisable, for there appears to
he enough merit to this question to warrant further investi
gation.
Respectfully submitted,
(Signed) T. B. KELLY,
Tem])orarily in charge of Serum Lab.
